ANNALS OF SURGERY
Vol. 234, No. 4, 507-519
© 2001 Lippincott Wiliams & Wilkins, Inc.

Staging, Resectability, and Outcome in 225
Patients With Hilar Cholangiocarcinoma

William R. Jarnagin, MD,* Yuman Fong, MD, FACS,* Ronald P. DeMatteo, MD,* Mithat Gonen, PhD,T Edmund C. Burke, MD,*
Jessica Bodniewicz, BS,* Miranda Youssef, BA,* David Klimstra, MD, 1 and Leslie H. Blumgart, MD, FRCS, FACS*

From the Departments of *Surgery, fBiostatistics, and $Pathology, Memorial Sloan-Kettering Cancer Center, New York, New York

Objective

To analyze resectability and survival in patients with hilar chol-
angiocarcinoma according to a proposed preoperative stag-
ing scheme that fully integrates local, tumor-related factors.

Summary Background Data

In patients with hilar cholangiocarcinoma, long-term survival
depends critically on complete tumor resection. The current
staging systems ignore factors related to local tumor extent,
preclude accurate preoperative disease assessment, and cor-
relate poorly with resectability and survival.

Methods

Demographics, results of imaging studies, surgical findings,
pathology, and survival were analyzed prospectively in con-
secutive patients. Using data from imaging studies, all pa-
tients were placed into one of three stages based on the ex-
tent of ductal involvement by tumor, the presence or absence
of portal vein compromise, and the presence or absence of
hepatic lobar atrophy.

Results

From March 1991 through December 2000, 225 patients
were evaluated, 77% of whom were seen and treated within
the last 6 years. Sixty-five patients had unresectable disease;

160 patients underwent exploration with curative intent.
Eighty patients underwent resection: 62 (78%) had a concom-
itant hepatic resection and 62 (78%) had an RO resection
(negative histologic margins). Negative histologic margins,
concomitant partial hepatectomy, and well-differentiated tu-
mor histology were associated with improved outcome after
all resections. However, in patients who underwent an RO re-
section, concomitant partial hepatectomy was the only inde-
pendent predictor of long-term survival. Of the 9 actual 5-year
survivors (of 30 at risk), all had a concomitant hepatic resec-
tion and none had tumor-involved margins; 3 of these 9 pa-
tients remained free of disease at a median follow-up of 88
months. The rates of complications and death after resection
were 64% and 10%, respectively. In the 219 patients whose
disease could be staged, the proposed system predicted re-
sectability and the likelihood of an RO resection and correlated
with metastatic disease and survival.

Conclusion

By taking full account of local tumor extent, the proposed
staging system for hilar cholangiocarcinoma accurately pre-
dicts resectability, the likelihood of metastatic disease, and
survival. Complete resection remains the only therapy that
offers the possibility of long-term survival, and hepatic resec-
tion is a critical component of the surgical approach.

Cholangiocarcinoma is a rare disease, accounting for legdliary tree is potentially at risk, tumors involving the biliary

than 2% of all human malignanciésAlthough the entire
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confluence or the right or left hepatic ducts (hilar cholan-
giocarcinoma) are most common and account for 40% to
60% of all case$-® Meaningful clinical experience in man-

aging hilar cholangiocarcinomas has been limited to a few
referral centers because of the infrequency with which they
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Although resection has long been recognized as the most
effective therapy for hilar cholangiocarcinorhée impor-

Kaiser Permanentg, nee of partial hepatectomy and the willingness of surgeons

to use it routinely are relatively recent developmerfts:®
Many clinical series extend over a prolonged period, often
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greater than 20 yeafs**'?As a result, these reports lack
a uniform approach to diagnosis, assessment of disease
extent, and resection, and the results are therefore difficUBatient Factors

to interpret. Further, most studies originate from surgical Medically unfit or otherwise unable to tolerate a major operation
departments and tend to focus on surgical findings and Hepatic cirrhosis

results and often do not provide a full accounting of all-ecal Tumor-Related Factors S
. Tumor extension to secondary biliary radicles bilaterally
patlents seen.

. . . . . . . Encasement or occlusion of the main portal vein proximal to its
Long-term survival in patients with hilar cholangiocarci- bifurcation

noma depends critically on complete tumor resectibhin Atrophy of one hepatic lobe with contralateral portal vein branch
the absence of widespread disease, the likelihood of achiev- encasement or occlusion _
ing a complete resection requires examination of all factors Atrophy of one hepatic lobe with contralateral tumor extension to

. . . secondary biliary radicles
related to local tumor extent, which increasingly has be- Unilateral tumor extension to secondary biliary radicles with

Table 1. CRITERIA OF UNRESECTABILITY

. . . . . . 4
come pO?SIble with noninvasive imaging studfigs? TU'. contralateral portal vein branch encasement or occlusion
mor location and extent within the biliary tree, as providedMetastatic Disease
by the Bismuth-Corlette classification systérrt?is only Histologically proven metastases to N2 lymph nodes™

one component. Additional factors that must be addressed -U"9: liver, or peritoneal metastases
relate to radial tumor growth and its impact on adjacent
structures, specifically portal venous involvement and con= Metastatic disease to peripancreatic, periduodenal, celiac, superior mesenteric,
sequent hepatic lobar atrophy. Both the modified Bismuth- or posterior pancreaticoduodengl lymph hodes wa; considered to represerjt
Corlette and the American Joint Committee on Cachr d!seasenotamgnabletoapotentlallycuraltlveresectlon. By contrast, rlnetasFatl\c
disease to cystic duct, pericholedochal, hilar, or portal lymph nodes (i.e., within
staging systems fail to account for all of these local, tumor- the hepatoduodenal ligament) did not necessarily constitute unresectability.
related factors, which frequently influence therapy. We have
shown previously that a preoperative staging system that
accounts fully for local tumor-related factors accurately
predicts resectability and correlates with survival.

The present study represents an analysis of all patients Initial patient assessment included a complete history and
with hilar cholangiocarcinoma seen and treated at a singlphysical examination, assessment of general health, and
institution during a 9-year period. The organizational struc-review of the available imaging studies and histopathology.
ture of the hepatobiliary program at Memorial Sloan-Ket-Most patients were referred after at least a partial radio-
tering Cancer Center (MSKCC) allows a multidisciplinary graphic evaluation had been completed, usually consisting
review of all patients, regardless of disease stage. Thus, @ a computed tomographic (CT) scan and some form of
full accounting of all patients, including those with unre- direct cholangiography (endoscopic retrograde cholangio-
sectable tumors, is possible. The relatively short time interpancreatography or percutaneous translepatic cholangio-
val ensures homogeneity with respect to disease assessmenam. After referral, further evaluation of tumor extent
and surgical approach. This study also proposes a preopeithin the biliary tree and assessment of possible vascular
ative staging system, based on imaging data and modifieshvolvement or metastatic disease were performed with
from a previous repoitthat stratifies patients into treatment magnetic resonance cholangiopancreatography (MRCP)
groups with predictable resectability rates and survival. and duplex ultrasonography, which are currently the pre-
ferred studies. More recently, CT angiography has been
METHODS useq in addition to MRCP and uItraspund. Since 1997,

staging laparoscopy has been used with greater frequency

All patients with a diagnosis of hilar cholangiocarcinoma and was used in 55 patients in this sefie¢all cases were
evaluated and treated at MSKCC since 1991 were identifiedeviewed at a multidisciplinary hepatobiliary disease man-
from a database maintained by the Hepatobiliary Service oAgement conference.
the Department of Surgery. Clinical, radiologic, histopatho- Patients considered to have potentially resectable tumors
logic, and survival data were entered prospectively andTable 1) underwent further evaluation with a screening
analyzed retrospectively. Only patients with biliary adeno-chest radiograph, routine laboratory studies, and assessment
carcinoma arising from the biliary confluence or the right orby an anesthesiologist. A formal cardiopulmonary evalua-
left main hepatic ducts were included. Patients with tumordion was obtained in all patients older than age 65 and in any
originating in the proximal common hepatic duct were patient with comorbid medical conditions suggesting an
included if the tumor extended to the biliary confluence.increased surgical risk. Complications related to biliary tract
Patients with diffuse or multifocal cholangiocarcinoma obstruction or previous biliary intervention (i.e., cholangitis,
were included, provided that the right or left hepatic ducts ompancreatitis, biliary injury) were treated accordingly before
the biliary confluence was involved. Patients with papillarysurgery. In some patients, this required replacement of
cholangiocarcinoma were included if the tumor arose fromexisting biliary drainage catheters, placement of new cath-
a base within the proximal bile ducts, as defined above. eters, percutaneous drainage of fluid collections, or a pro-

Patient Evaluation
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Table 2. PROPOSED T-STAGE CRITERIA FOR HILAR CHOLANGIOCARCINOMA

Stage Criteria

T1 Tumor involving biliary confluence +/— unilateral extension to second-order biliary radicles

T2 Tumor involving biliary confluence +/— unilateral extension to second-order biliary radicles and jpsilateral portal vein involvement
+/— ipsilateral hepatic lobar atrophy

T3 Tumor involving biliary confluence + bilateral extension to second-order biliary radicles; or unilateral extension to second-order

biliary radicles with contralateral portal vein involvement; or unilateral extension to second-order biliary radicles with
contralateral hepatic lobar atrophy; or main or bilateral portal venous involvement

longed course of antibiotics. Because of the associatioSurgical Technique
between postoperative infective complications and biliary , . .
In all patients who underwent a potentially curative re-

prosthese$??° jaundiced patients not previously stented . .
and with no evidence of cholangitis did not undergo routine>€ction. a standardized surgical approach was used that has

. . 2 .
biliary intubation, provided that surgery was anticipated]?een c(jjescrlbeld dpr%\_/louﬁf. Fu(;l ;xploratlcl)zn was per]: h
within approximately 1 week, ormed to exclude disseminated disease. Exposure of the

All pathologic material from the referring institution was biliary confluepce and assessment fqr vascular involvemgnt
reexamined by pathologists at MSKCC. In patients withwere accomplished by early transection of the common bile

obviously advanced disease or in those unfit for Surgeryduct at the level of the duodenum, with reflection superiorly.

biopsy confirmation of the diagnosis was performed, if notfntraoperat.ive .b_ile cultures were sent routinely. .The entire
done previously, and plastic biliary drainage catheters Wergxtrahepaﬂc biliary apparatus (supraduodenal bile duct and

converted to Wallstents. However, in patients being considga"bladger)l’ usuall_thnh eghplloc Iparuil Zepatectomy, ;/vas
ered for resection and in whom the diagnosis of hilar Chol_resectef ,"?ongh W'td a s_uh_ 'ir Kmp adenzctor?l)_/ (clear-
angiocarcinoma was consistent with the radiographic findf’mck“a OI a Iyﬂ;ph nodes wit |hnt € epato UOC en; |g?rrt1)ent
ings, histologic confirmation of malignancy was not to the level of the common epatic artery). -au at_e obec-

tomy was performed routinely for all tumors involving the
pursued before surgery. . . .

left hepatic duct and in any case when considered necessary

] ) to achieve complete tumor clearance. Histologic assessment

Preoperative Tumor Staging of resection margins was performed during surgery. Addi-

Using imaging data, all patients were staged according t(gional tissue was resected, if feasible, when residual micro-
a proposed clinical T-staging system (Table 2). This stagin?'f‘COp'C disease was su_s.pected bgsed on frozen.—sectlon his-
system, a modification of a previously reported sch@me,©/09y. Roux-en-Y biliary-enteric reconstruction was
classifies tumors according to three factors related to locafeformed to a segment of jejunum approximately 70 cm

tumor extent: the location and extent of bile duct involve-'°"9: , , .
ment (according to the Bismuth-Corlette systéfin® the Some patients with unresectable tumors were treated with

presence or absence of portal venous invasion, and thStemic chemotherapy or chemoradiation therapy, as ap-
presence or absence of hepatic lobar atrophy. The first 9BrOPriate based on disease extent. However, adjuvant ther-
patients in the series had been staged according to tH&PY Was not used in patients who underwent a complete

original systerA and were retrospectively converted to the '¢Section.
current system, which comprises three stage groupings
rather than four and. represents a 5|mplg gombm_mg of twcbata Analysis
stages from the earlier format. The remaining patients were
all staged prospectively after thorough review of all imaging Patient demographics, findings of radiographic investiga-
studies. tions, and final patient disposition were recorded. In patients
The extent of biliary and portal venous involvement by who underwent surgery, the surgical findings, operation
tumor was assessed mainly with duplex ultrasound angerformed, estimated blood loss (as recorded by the anes-
MRCP. Direct cholangiography was also used, mainly inthesiologist), hospital stay (from the time of surgery to
the first few years of the study; it is not performed solely fordischarge), and postoperative complications were recorded.
this purpose at present. Portal vein involvement was conSurgical death was defined as any death resulting from a
sidered to be present if the tumor contacted and eithecomplication of surgery, whenever it occurred. Transfusion
distorted or narrowed the vein or if the vein was encased oof any blood products (packed red cells, whole blood,
occluded. Hepatic lobar atrophy was considered to bdresh-frozen plasma, or platelets) during surgery or at any
present if cross-sectional imaging (CT or MRCP) showed dime during the hospital stay after surgery was also re-
small, often hypoperfused lobe with crowding of dilated corded. Data regarding the resected specimen, including
intrahepatic bile ducts* (Fig. 1). tumor size and differentiation, status of the resection mar-
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Figure 1. Axial magnetic resonance cholangiopancreatography
images of a patient with hilar cholangiocarcinoma. The bile ducts
appear white. The left liver is shrunken; its medial extent is indicated
by the white arrows. The bile ducts in the left liver are dilated and
crowded (white arrowheads), with little interposed liver tissue. The
tumor is indicated by the black arrow (C).

gin, metastatic disease to resected lymph nodes, and findata are presented as median values and/or mean values
tumor stage according to the American Joint Commissiorstandard deviation.

on Cancer (AJCC}/ were analyzed. Tumor differentiation
(well, moderate, poor) was determined on histologic review
of the resected specimen. In this study, tumors classified aEESULTS

well to moderately differentiated or well differentiated with Demographics

areas of moderate differentiation were not counted as well-

differentiated lesions. From March 1, 1991, through December 31, 2000, 225

Statistical calculations were performed using SPSS, verpatients with hilar cholangiocarcinoma were evaluated and
sion 9.0 (Statistical Package for the Social Sciences, Chitreated at MSKCC, the first 90 of whom have been analyzed
cago, IL). Continuous variables were compared using th@reviously” There were 124 men (55%) and 101 women
Studentt test (two-tailed) and categorical variables with a (45%). The median age was 68 years (range 35-87; mean
chi-square test. Survival probabilities were estimated usin§6 * 11). One hundred seventy-three patients (77%) were
the Kaplan-Meier methdd and compared by the log-rank Seen during the last 6 years of the study (1995-2000).
test. Survival (in months) was measured from the date
initially seen at MSKCC to the date of death or date of last
contact. Cox regressiéhwas used to determine indepen-
dent predictors of outcome, using survival as the dependent Sixty-five patients (29%) either had unresectable disease
variable and factors significanP (< .05) on univariate or were unfit for surgery at initial presentation (Fig. 2).
analysis as covariates. The predictive value of the proposetiwenty-six patients had locally advanced lesions with ex-
T-staging system and of the AJCC staging system wasensive biliary involvement (= 8), vascular invasion (&
assessed with logistic regression analysis, using T stage d4), or both (n= 4). Twenty-six patients had metastatic
AJCC stage as the covariate and resectability, the presendésease precluding resection; five of them also had unre-
of metastatic disease, and the likelihood of a completesectable, locally advanced primary tumors. Twenty-three of
resection (RO, histologically negative margins) as depenthese 26 patients had distant metastases (liver, peritoneal
dent variablesP < .05 was considered significant. Numeric cavity, lung, or bone); 3 had proven disease in retroperito-

Results of Initial Evaluation



Vol. 234 + No. 4 Hilar Cholangiocarcinoma: Staging, Outcome 511

underwent portal vein resection and reconstruction. Two
patients with tumor extension into the distal bile duct un-
derwent concomitant pancreaticoduodenectomy to achieve
clear margins.

225 Patients

T

[ 1
Unresectable at Presentation Explored with Curative Intent

65 (29%) 160 (71%)
T

1
Potentially Curative Resection

L
LMetastatic: Disease (26) Unresectable
Locally Advanced (26)
Unfit(11)

Declined (2)

Histopathology

Of the 80 patients who underwent resection, 62 had
negative margins histologically (RO resection); in 18 pa-
tients, the margins were microscopically involved with tu-
mor (R1 resection). An RO resection was more likely to be
achieved in patients who had a concomitant hepatic resec-
tion than in those who underwent bile duct resection alone

80 (50%) 80 (50%)

LResection of extrahepatic
biliary apparatus** only (18)
Concomitant partial
hepatectomy (62)

LMetastatic Disease (47)
Locally advanced (26)
Unfit for major

hepatic resection (7)*

Figure 2. Flow diagram showing the results of the initial investigation

and surgical findings of all patients in the series. *Seven patients were
judged unfit for extended hepatic resection, two because of unex-
pected cirrhosis and five because of significant underlying coronary
artery disease. **Resection of supraduodenal bile duct, cholecystec-
tomy, subhilar lymphadenectomy. +Twenty-three patients had distant
metastases (liver, peritoneal cavity, lung, or bone), whereas three had
disease in retroperitoneal lymph nodes. ++Twenty-five patients had
metastases to N2-level lymph nodes and 22 had distant disease (9 to
the liver, 9 to the peritoneum, and 4 to liver and peritoneum).

(84% vs. 56%P < .01) (Table 3). The average tumor size
was 2.2+ 1.4 cm; 38% were well differentiated and 18%
were papillary tumors. There was a 24% overall incidence
of metastatic disease to hepatoduodenal lymph nodes re-
sected with the primary tumor. In the hepatic resection
group, the tumors were larger than those removed without
hepatic resection (2.& 1.5 vs. 2+ 0.8 cm;P < .05) and
there was a lower incidence of papillary tumors (13% vs.

33%; P < .05). Tumors in the hepatic resection group were
neal lymph nodes. Eleven patients were unfit for surgeryless often well differentiated (32% vs. 56%;< .09) and
principally because of comorbid conditions that prevented amore often associated with lymph node metastases (26% vs.
major operation; however, three patients died of septicl7%;P < .5), but the differences in these variables were not
complications during evaluation and two patients declinedstatistically significant.
to undergo surgery.

Perioperative Results and Complications

Surgical Procedures and Findings The median blood loss for all resections was 800 mL

After complete evaluation, 160 patients (71%) were con{range 130-7,000). Forty-six percent of patients required
sidered to have potentially resectable tumors. At exploratransfusion of blood products during or after surgery, and
tion, 80 patients had findings that precluded resection. Forthe median number of transfused units was 1 (range 0-71).
ty-seven patients had metastatic disease: 25 to N2-levéllthough the blood loss and use of blood products was
lymph nodes, 9 to the liver, 9 to the peritoneum, and 4 to theyreater in the hepatic resection group than in the patients
liver and peritoneum. Twenty-six patients had locally ad-who did not undergo hepatic resection, these differences
vanced tumors, 14 with extensive biliary involvement bywere not statistically significant. The median hospital stay
tumor and 9 with technically insurmountable vascular inva-was 13 days (range 6—49) overall and likewise was not
sion. In 3 of these 26 patients, a combination of local tumorsignificantly different between the two groups.
extent and adhesions from prior operations, radiation ther- A total of 62 complications occurred in 51 patients
apy, or both precluded resection. Seven patients weré4%). Forty infective complications were observed in 39
judged unfit for extended hepatic resection, two because gfatients, accounting for 66% of the total number of com-
unsuspected cirrhosis and five because of significant undeplications seen. These included intraabdominal abscess
lying coronary artery disease (see Fig. 2). (n = 24), wound infection (n= 9), infected ascites (& 2),

Eighty patients (36% of the entire group or 50% of thosepneumonia (n= 2), Clostridium difficilecolitis (n = 2), and
considered to have resectable disease before surgery) u@andidaesophagitis (n= 1). Twelve patients incurred a
derwent a potentially curative resection. Eighteen patientsotal of 22 noninfective complications, accounting for 34%
underwent resection of the extrahepatic biliary apparatusf the total: bile leak or sterile bile collection & 9), upper
only (resection of supraduodenal bile duct, cholecystecgastrointestinal hemorrhage € 3), small bowel obstruc-
tomy, subhilar lymphadenectomy), and 62 patients, or 78%ion (n = 2), hepatic failure (h= 2), supraventricular
of those undergoing resection, underwent partial hepatedachycardia (n= 2), portal vein thrombosis (& 1), renal
tomy in addition to this. The 62 hepatic resections consistedailure (n = 1), pancreatitis (= 1), and urinary retention
of a right trisegmentectomy (& 22), right lobectomy (= (n = 1). Positive intraoperative bile cultures more than
16), left trisegmentectomy (& 3), left lobectomy (n=17),  doubled the incidence of postoperative infective complica-
and central hepatectomy (& 4). En bloc caudate lobe tions (79% vs. 33%P < .04), and positive cultures corre-
resection was performed in 22 of these patients, and ®ated strongly with the presence of preoperatively placed
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Table 3. HISTOPATHOLOGIC FEATURES OF RESECTED TUMORS, PERIOPERATIVE
RESULTS, AND SURVIVAL

All Resections

Hepatic Resection

No Hepatic Resection

(n = 80) (n = 62) (n = 18)

Histopathology
Negative margin 62 (78%) 52 (84%)* 10 (56%)*
Tumor size (cm) 22+14 2.8 = 1.5t% 2 + 0.8t
Tumor > 2.5cm 30 (38%) 27 (44%) 3(17%)
Well differentiated 30 (38%) 20 (32%) 10 (56%)
Node positive 19 (24%) 16 (26%) 3(17%)
Papillary tumor 14 (18%) 8 (183%)t 6 (33%)t
Perioperative Results
Estimated blood loss (mL)

Mean = SD 978 *= 940 1,045 + 850 622 + 366

Median (range) 800 (130-7,000) 850 (130-7,000) 450 (300-1,200)
Number (%) transfused 37 (46%) 32 (52%) 5 (28%)
Total units transfused

Mean + SD 4.8 12 53=*13 2.7 =7

Median (range) 1(0-71) 2 (0-71) 0 (0-25)
Hospital stay (days)

Mean + SD 15+8 15+7 13+8

Median (range) 13 (6-49) 14 (6-49) 12 (7-37)
Complications 51 patients (64%) 42 patients (68%) 9 patients (50%)
Surgical deaths 8 (10%) 7 (11%) 1(6%)
Survival
Median (mo) 35 46§ 28§
5-year (actuarial) 27% 37% 0%

5-year (actual)

30% (9/30 at risk)

39% (9/23 at risk)

0% (0/7 at risk)

Survival calculations include the perioperative deaths.
*P < .01.
TP <.05.
TP <.04.

biliary stents (84% with stents vs. 12% without steftsy including the perioperative deaths, had a significantly
.00001). longer survival than those who did not undergo resection
Eight patients (10%) died of postoperative complications(35 vs. 10 months? < .00001). Likewise, survival after an
at a median time of 1.1 months (range 0.6—4) from the timeR0 resection was significantly longer than after an R1
of surgery. Infective complications were the underlyingresection (42 vs. 21 monthB;, < .0075, including periop-
cause of death in six patients and included intraabdominadrative deaths) (Fig. 3). In addition, the median survival of
abscess (= 4), infected ascites/pneumonia € 1), and  patients with positive resection margins was similar to that
pneumonia/gastrointestinal hemorrhage=nl). The two  of patients who underwent exploration but were found to
remaining patients died of hepatic failure and gastrointestihave unresectable, locally advanced tumors (21 vs. 16
nal hemorrhage, respectively. All six patients who died ofmonths;P < .35).
infective complications had positive intraoperative bile cul- Median survival in the hepatic resection group was
tures but the other two did nd®(< .005), and five of the six greater than in the group that did not undergo hepatic
had preoperatively placed biliary stents (vs. 0/2 noninfecresection (46 vs. 28 monthB; < .04, including periopera-
tive deathsP < .035). The perioperative rates of compli- tive deaths). The actuarial 5-year survival rate was 37% in
cations and death were greater in patients who underwemiatients who underwent hepatic resection versus 0% in
hepatic resection, but the differences were not statisticallyhose who underwent bile duct excision alone. Further, of
significant. the 30 patients who underwent resection 5 or more years
ago, actual 5-year survival was observed only in those who
underwent a partial hepatectomy (9/23 [39%] vs. 0/7). In
addition, none of these nine patients had tumor-involved
Median survival for all patients was 16 months at amargins.
median follow-up time of 11 months. As expected, patients At the time of this analysis, 32 of the 80 patients who
who underwent resection (median follow-up 20 months),underwent resection were alive at a median follow-up of 21

Survival
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Proposed T-Staging system

Two hundred nineteen patients were staged according to
the proposed preoperative clinical system, as described
above (Table 5). Six patients had incomplete data. Eighty-
seven patients had tumor involvement of the biliary conflu-
ence (with or without unilateral extension to second-order
biliary radicles), no portal vein involvement, and no lobar
: atrophy and were therefore classified as having T1 tumors.
5] Teeens Ninety-five patients had T2 lesions because of ipsilateral

(+) Margin (N = 18) portal vein involvement (= 82) or ipsilateral lobar atrophy
p<0.0075 o (n = 81); 69 patients had both findings. Thirty-seven pa-
, tients had T3 tumors: 8 becauselufiary extent alone, 17
because of main portal vein involvement, and 12 because
Time (months) of a combination of vascular involvement, biliary extent,
Figure 3. Survival after resection stratified by margin status. Resection and/or lobar atrophy. A similar proportion of patients
with a negative histologic margin is indicated by the solid line (n = 62; with T1 (84%) and T2 (83%) tumors underwent explo-
median survival 42 months), and resection with a positive margin is ration with curative intent. Eight patients with T3 tumors
indicated by the dashed line (n = 18; median survival 21 months). P < (22%) were also considered to have potentially resectable
.0075 by log-rank test. . . . . .
disease; these patients all had main portal vein involve-
ment that was possibly amenable to resection with portal

months; 27 patients remained free of disease and 5 wer\éein recongtruction. - o
: Resectability and the likelihood of achieving an RO re-

alive with disease recurrence. Thirty-nine patients had died ) o )
Y P ection both decreased progressively with increasing T

of disease at a median of 28 months. Nine patients died ot L . T .
tage. On logistic regression analysis, increasing T stage

other causes: eight of perioperative complications, and ond

patient died 6 months after surgery of an unrelated iIIness?'gmf'Cantly reduced the resectability rate ¢ .00001,

Of the nine actual 5-year survivors, three were alive withoutOdds r.atio= 0.21 [0'13_d0d'35]) .and the likelihood of ?nhRO
disease (median follow-up 88 months) and six had died ofesection © < .00001, odds ratie= 0.3 [0.18-0.5]). Of the

disease recurrence and progression (median follow-up 791 patients with T1 tgmors Who underwent resection, 33
months). (65%) had a concomitant partial hepatectomy and 2 (4%)

The clinical and tumor-related factors associated withf€duired portal vein resection because of tumor adherence.
improved survival are detailed in Table 4. Patients who died NS iS in contrast to patients with T2 lesions, all of whom
perioperatively were not included in this assessment. Ofeduired a liver resection and 7 (24%) of whom required a
univariate analysis of all resections, negative resection maROrtal vein resection and reconstruction. In addition, meta-
gin, concomitant partial hepatectomy, well-differentiategStatic disease to N2-level lymph nodes or to distant sites
histopathology, and portal vein involvement by tumor wereli-e., metastatic disease that contraindicated resection) cor-
associated with significantly improved survival. Multivari- r€lated with increasing T stag® < .007, odds ratic= 0.6
ate analysis using Cox regression identified negative resef0-39—0.86]).
tion margin, concomitant partial hepatectomy, and well- The proposed T-staging system also correlated with sur-
differentiated histopathology as independent predictors o¥ival (P < .0092, likelihood ratio test for overall signifi-
outcome. Metastatic disease in resected hepatoduoderfg@nce with 2df). Median survival (including perioperative
lymph nodes was not a significant factor. Because of théleaths) was 20 months for patients with T1 tumors, 13
importance of resection margin status in dictating outcomemonths for patients with T2 tumors, and 8 months for
this analysis was repeated for patients who underwent Rpatients with T1 lesions (see Table 5, Fig. 3). Using Cox
resections to determine whether additional significant variregression with T stage as a categorical covariate and T1
ables might emerge. On univariate analysis, concomitar@s the reference stage, median survival was reduced sig-
partial hepatectomy, well-differentiated tumor histology, nificantly in moving from stage T1 to T2(< .002, odds
portal vein involvement by tumor, and lobar atrophy wereratio = 0.47 [0.29-0.76]) and from stage T2 to TB £
associated with improved survival. On multivariate analy-.02, odds ratio= 0.57 [0.36—-0.93], 95% CI).
sis, however, only concomitant hepatic resection remained a One hundred eighty-seven patients were staged according
significant predictor of outcome; well-differentiated histol- to the AJCC system. Stage was determined from analysis of
ogy approached significance. Once again, lymph node inthe resected specimen in 80 patients and from the imaging
volvement had no impact on survival. studies or the surgical findings for the remaining 101 pa-

(-) Margin (N = 62)

Survival (%)

0.0
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Table 4. FACTORS ASSOCIATED WITH IMPROVED SURVIVAL

Median P Value P Value
Variable Survival (mo) (Univariate) (Multivariate) Odds Ratio
All Resections
Resection margin
Positive (17) 21 .0002 .004 3.2 (1.4-6.9)
Negative (54) 46
Hepatic resection
Yes (54) 47 .0045 .02 2.4 (1.1-56.3)
No (17) 30
Well differentiated™
Yes (28) 55 .007 .003 3.0 (1.5-6.2)
No (41) 28
Portal vein involvement
Yes (19) 76 .02 3 -
No (52) 35
Lobar atrophy
Yes (21) 76 .09 - -
No (50) 39
Papillary tumor
Yes (12) 55 2 - -
No (59) 38
Lymph node positive
Yes (18) 39 .3 - -
No (53) 42
Tumor > 2.5 cmt
Yes (27) 47 .6 - -
No (38) 31
RO Resections
Hepatic resection
Yes (44) 61 .003 .02 3.0 (1.2-7.8)
No (10) 31
Well differentiated”
Yes (22) 61 .045 .053 2.4 (1.0-5.8)
No (30) 38
Portal vein involvement
Yes (17) 76 .03 4 -
No (37) 42
Lobar atrophy
Yes (16) 77 .03 .97 -
No (38) 42
Lymph node positive
Yes (14) 39 A - -
No (40) 47
Papillary tumor
Yes (9) 55 4 - -
No (45) 46
Tumor > 2.5 cmt
Yes (20) 47 .6 - -
No (31) 39

Analysis of factors associated with favorable long-term survival after any resection and after RO resection (negative margins). This analysis excluded 8 patients who died
in the perioperative period and 1 patient who died 6 months after surgery of an unrelated illness. Cox regression analysis was performed using only those variables that
were significant on univariate analysis.

* Two patients had incomplete data.

T Six patients in the overall resection group and three patients in the RO group had incomplete data.

tients. Thirty-eight patients could not be adequately stage€ox regression, AJCC tumor stage did not correlate with
with the available information. On logistic regression, survival (P < .23, likelihood ratio test for overall signifi-
AJCC tumor stage, unlike the proposed T-staging systentance with 3df). In addition, 46 of 80 patients who under-
neither correlated with resectability? (< .9) nor predicted went resection (58%) and 7 of 9 actual 5-year survivors
the likelihood of an RO resectiofP(< .4). Likewise, using (78%) had AJCC stage 4 tumors.
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Table 5. RESECTABILITY, INCIDENCE OF METASTATIC DISEASE, AND SURVIVAL
STRATIFIED BY T STAGE

Explored With Negative Hepatic Portal Vein Metastatic Median
T Stage N Curative Intent Resected Margins Resection Resection Disease Survival (mo)
1 87 73 (84%) 51 (69%) 38 33 2 18 (21%) 20
2 95 79 (83%) 29 (31%) 24 29 7 40 (43%) 13
3 37 8 (22%) 0 0 0 0 15 (41%) 8
Total 219 160 (71%) 80 (37%) 62 62 9 73 (33%) 16

Six patients had incomplete data and could not be accurately staged. The percentages indicate the proportion of patients within each stage grouping or of the total number
of patients. Metastatic disease refers to metastases to N2-level lymph nodes or to distant sites. Median survival was calculated for all patients, including those who died
perioperatively.

DISCUSSION ber of patients potentially eligible for a complete resection
. . . . ... but also demands a reevaluation of the current approach to
Hilar cholangiocarcinoma remains among the most diffi-

cult management problems faced by surgeons. In the pasng,aUent assessment and tumor staging. Tumors at the biliary

although partial hepatectomy was recognized as a possibFeomcllltJe.nC;]a fretqueinély |n\t/oIvE th{ghportal d\(/ftl'n ar|1df o[ten
means of achieving complete tumor extirpation, such resedSSUt 1N hepatic fobar atrophy. These additional factors,
hich are related to local tumor extent, do not necessarily

tions stretched the limits of surgical expertise and hepaticYV i . .
resection was not performed routinél§® Many surgeons preclude resection but must be evaluated in relation to the

accepted positive resection margins as adequate rather th§tent of ductal cancer spread before resectability can be

risk a more extensive resection. More recently howeverdetermined. For example, unilateral tumor extension to sec-

improvements in surgical technique have been accompaniejtd-order biliary radicles with ipsilateral portal vein in-
by better results, leading many to pursue a more aggressiy&!vement or ipsilateral lobar atrophy may well be amena-
resectional approach. The accumulated results from man§/€ 0 resection with a concomitant partial hepatectomy, but
centers show convincingly that only a resection with negacontralateral involvement is not. Thus, the willingness to
tive histologic margins can be considered potentially curaPerform a partial hepatectomy has redefined irresectability
tive and that hepatic resection is often required to achievé Patients with hilar cholangiocarcinoma.
this objective? 1011 Currently, no clinical staging system embraces all of the
The use of hepatic resection not only increases the nunf€levant local, tumor-related variables and stratifies patients
before surgery into subgroups based on potential for resec-
tion. The modified Bismuth-Corlette systé&nt® classifies
patients based on the extent of biliary ductal involvement by
tumor; although useful to some extent, it does not correlate
with resectability or survival. The current AJEGystem is
—TI(N=87) based largely on histopathologic criteria, and although pro-
vision is made for tumor invasion into the liver and for
distant disease, there is little applicability for preoperative
staging of potentially resectable lesions.

The present study analyzes 225 patients seen and treated
at a single center during a 9-year period, with most of this
experience concentrated in the past 6 years. This relatively
short time interval ensures homogeneity with respect to
patient evaluation and treatment. Further, this represents a
p<0.0092 consecutive series of all patients seen during this time,

: : . s allowing a thorough analysis of resectability and construc-

- -T2 (N=95)

...... T3 (N=37)

Survival (%)

0.0

0 20 40 60 . . .
tion of a preoperative staging system based on local factors
Time (months) that determine resectability and, therefore, outcome: biliary
tumor extent, vascular involvement, and lobar atrophy.
Figure 4. Survival of all patients stratified by T stage. Solid line indi- The clinical staging system proposed in this report de-

cates T1 tumors (n = 87; median survival 20 months). Dashed line . . . .
indicates T2 tumors (n = 95; median survival 13 months). Dotted line rived from a thorough analysis of patients with resectable

indicates T3 tumors (n = 37; median survival 8 months). P < .0092 by apd U'nreseCtabl'e tumors, is an approach aimed ?—t full ra-
Cox regression (likelihood ratio test for overall significance with 2 df). diologic diagnosis using all the available preoperative data.
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By taking full account of local factors that influence resect-resections, well-differentiated tumor histology, along with a
ability, the proposed scheme, in contrast to the AJCC stagiaegative resection margin and concomitant hepatic resec-
ing systent® reliably stratified patients into treatment tion, was an independent predictor of long-term survival.
groups, predicted the need for hepatic resection to clear allowever, after an RO resection, tumor differentiation did
tumor, and correlated with overall resectability and survival.not appear to confer the same benefit, underscoring the
Of the patients who underwent exploration with curativeimportance of a complete resection in dictating outcome.
intent, the proposed classification accurately staged the I6Fumor involvement of resected lymph nodes within the
cal extent of disease in 86%. This system, in its currenhepatoduodenal ligament did not adversely affect survival,
form, does not consider the presence of nodal or distanwhich is contrary to prior reporistand may merely reflect
metastases, but the incidence of these findings increaséke relatively small number of patients. Portal vein involve-
with increasing T stage. The proposed staging classificatioment and lobar atrophy paradoxically seemed to suggest a
thus fills a gap by allowing a more rational assessment omore favorable outcome, but the close association between
resectability and prediction of outcome. In addition, thethese variables and hepatic resection accounts for this, be-
correlation between more locally advanced tumors (i.e.cause neither was significant on multivariate analysis.
higher T stage) and metastatic disease may be useful in The traditional view of hilar cholangiocarcinoma is that
identifying patients who would benefit from more intensive of a slow-growing, locally invasive cancer that infrequently
radiologic investigation or from staging laparoscopy,gives rise to metastases. The results of the current study do
thereby sparing them an unnecessary laparotomy. not support this view. Seventy-three patients (32%) had
Most patients in this series had disease that was nanetastatic disease that precluded resection, and another 18
amenable to resection. Only 50% of those who underwentad metastatic disease in resected lymph nodes in the hepa-
exploration with curative intent (36% of the entire group) toduodenal ligament. Unsuspected metastatic disease was
underwent a resection of all gross tumor, whereas 39% ofeen in 29% of patients who underwent surgery for a po-
those explored (28% of the entire group) underwent an R@entially curative resection. Thus, in all patients in the series,
resection. However, nearly 80% of resections were perthe overall incidence of metastases of any type was 40%,
formed with negative margins, which correlated stronglyand 20% of patients had metastases to distant sites, which is
with concomitant hepatic resection, including en bloc cau-supported by previous repo$2°
date lobectomy when appropriate. Thus, the data confirm The death and complication rates, although greater than
the importance of hepatic resection to achieve a completthose from this unit after resection of other tumor types!
resection, the significance of which is clear in analyzingare consistent with reports from other centers of 5% to
long-term outcome. Survival was markedly reduced in pa17%°8°** Infective complications dominated the postoper-
tients with tumor-involved margins, and none of these pa-ative course for many patients and were responsible for two
tients were among the group that survived 5 or more yearghirds of all complications seen and six of the eight surgical
In fact, survival after an R1 resection was no better than thatleaths. In only one patient was hepatic failure the primary
of patients with locally advanced tumors who underwent arcause of death. Bacterial colonization of bile at the time of
exploration with no resection. resection correlated strongly with preoperatively placed bil-
At first glance, the close association between hepatitary stents and significantly increased the risk of death and
resection and negative margins would appear to explain theomplications. Another problem in this regard concerns
improved survival observed in patients who underwent conpatients with complications related to the initial biliary
comitant partial hepatectomy. Because of the powerful inintervention, which delayed resection and probably influ-
fluence of margin status on outcome, multivariate analysienced the surgical complication rate. The relationship be-
was repeated for patients who had an RO resection to daween biliary stents, colonized bile, and postoperative in-
termine whether additional significant variables mightfections is not a novel finding: we have previously reported
emerge. This analysis identified concomitant partial hepathis in patients with proximal biliary obstruction undergoing
tectomy as the only independent predictor of survival afteresection or bypass. Further, in patients with distal bile
resection with negative margins. To date, 5-year survivatluct obstruction, there is evidence that preoperative stents
has been seen only in patients who underwent hepatimcrease not only the incidence of postoperative infections
resection. These results suggests that bile duct excisidout also the surgical death r&®Clearly, efforts to reduce
alone is less effective in clearing all disease, despite théhe rate of surgical complications in patients with hilar
interpretation of negative resection margins, and furthecholangiocarcinoma are warranted. It is hoped that the in-
suggests that hepatic resection should be considered for ateasing availability of high-quality, noninvasive imaging
patients. However, this observation must be confirmed in avill reduce the use of biliary stents before referral for
larger series of patients with more mature follow-up beforeresection.
a firm recommendation can be made in this regard. In summary, the current study shows the value of a
Patients with well-differentiated tumors appeared to havepreoperative staging system that accounts fully for factors
a more favorable outcome after resection, an observatiorelated to local tumor extent and reliably stratifies patients
that has been made previousf?’ Indeed, in analyzing all  into treatment groups. This system predicts resectability and
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the likelihood of metastatic disease and correlates witH9.

survival. As suggested in earlier wofk>the current study
shows that an aggressive surgical approach to hilar cholan-

giocarcinoma is warranted and can result in long-term suryq

vival in one third of patients, provided that a complete

resection is performed. The results show the importance of
partial hepatectomy in achieving a complete resection and
further suggest that only a concomitant hepatic resection
effectively clears all disease and offers the possibility of

prolonged survival. 22.
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American Joint Committee on Cancer. Extrahepatic bile ducts. In: My first question, therefore, is whether this was not detectable by
Fleming ID, Cooper JS, et al, eds. AJCC cancer staging manualpreoperative evaluation including your laparoscopic approach or were
Philadelphia: Lippencott-Raven; 1997:109-111. those patients you considered for your famous segment 3 bypass operation?
Jarnagin WR, Bodniewicz J, Dougherty E, et al. A prospective analysis Secondly, | would like to challenge your proposed T-staging criteria on
of staging laparoscopy in patients with primary and secondary hepathe basis of your own resectability data as compared to those who did not
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in 1983 reported an RO rate of resection, being 11 out of 23 patients. It wapapillary tumors had local resections, which suggests that your surgeons
extended later in 1996 with a 73% resectability, including 125 patients withmay have thought that these lesions were more easily cured than the
hilar resections and 95 lobectomies. That was published iAtivalsin sclerosing tumors. If so, are you revising this concept?
1996. Neuhaus recently published an excellent series of 80 resections, Secondly, | wonder whether you could expand on the importance of the
including 14 hilar resections and 66 hepatectomies. The five-year survivataudate lobe and the indications for its removal. The bifurcation of the
rates now range around 35%, which is as good as we get in this field. common hepatic duct normally rests in direct contact with the caudate lobe.
We all agree with you that RO resection should actually be attemptedAlthough the two can often be separated by blunt dissection, very small
even at the price of higher morbidity, including partial lymphadenectomy ducts usually join them. It may be tempting to believe that in the absence
or vascular reconstructions. Now achieving RO resections, in your papeipf gross invasion across this boundary, clear lateral margins can be ob-
lymph node involvement did not significantly change prognosis except fortained by lifting a bifurcation tumor off the caudate lobe. But on the other
some distant metastatic disease. hand, that may be wishful thinking. The caudate lobe did not receive much
Thirdly, would you consider local irradiation to be added to your apalysis in the manuscript. What was the relationship between caudate lobe
armamentarium in borderline cases such as T-3 or T-2 staging? Ougxcision and outcome? What are your current thoughts on these questions?
approach in Essen is much more simple. We now divide our series into two Finally, there was no mention of adjuvant therapy. Did any of these
branches. One is clear RO resection and no metastatic diseases outside Blﬁients receive radiotherapy? If so, this would be important to know in
liver. All the others with positive lymph nodes and vascular involvement, interpreting the outcomes, which in the current manuscript appear solely
and irrespective of RI resection receive intraoperative radiation by 20 graytripbutable to surgical management. The implication at present is that you
and subsequently 45 gray plus 5. Do you think this is an additional tool foryg not use postoperative radiotherapy.
your series as well? And before concluding, this presentation demonstrates to my satisfaction
Thank you for the opportunity of reviewing your manuscript. The issue ht patients with this disease are best cared for in centers where surgeons
remains challenging and burning because it decides the fate of verynq ancillary services have the special expertise to perform the full array of
desperate patients. procedures and to understand the nuances of treatment planning. It is

PRESENTERDR. LESLIE H. BLUMGART (New York, New York): Thank  pigny specialized. The number of centers prepared to deliver this type of
you very much indeed for your comments. | am going to take your IaStquaternary care is few.

point first because | think it is quite important. That is question of adjuvant DR. LESLIE H. BLUMGART: Dr. Way, thank you very much. You raised some

irradiation. Perhaps we should be doing that although we have elected n%ry important points, some of which, of, course, are still under debate.
to do so during the period of this study. Irradiation is a matter that we have

. iderati b il h di I brachvth Firstly, the question of local resectie- | was delighted to hear you say
gven cons eratlop to but up il now ave use I usually as brac Vel inat the shortcomings of this procedure have been generally known for
apy combined with external beam irradiation, in patients who are

) some time. | must say | had some difficulty, until fairly recently, convinc-
irresectable.

of | ith that th t fth ical .ing people, some of whom are in this audience, that this was the case.
im OEZ;{S}:’S rZ?:reenEi \;thu dii?suha\?e Sheosv(:]mgjrezgﬁ; doiﬁ szrﬁzci Sjr::]usvlz\lraturally, | think we should proceed to liver resection if there is any doubt

P - . o g. . 9 9 . _._asto extension of the tumor into right or left biliary system. However, there
of a particular complex operation and working in high turn over hospitals

o . . - ) are some difficult problems when the tumor is very localized at the
produce the best results. This is particularly true in specialized fields. confluence. In this situation, it becomes very difficult to proceed to liver
As regards the resectability eat- | think we can debate forever the ) ’ Y P

question as to whether the resectability rate is higher in one institution thaﬁeSECtlon since it may not be qite clear whether one should resect the right

in another. Firstly, we are all prisoners of our own referral pattern andOr the left side. Some of the difficulty may be related to shortcomings in

perhaps this is what resectability rates relate to. It should be rememberéoaamoIoglcal interpretation and it may be that we are not detecting spread

that the series we have just presented is a series of all comers referred %I?lseasfe accura;efly. Nevert_heles‘tsﬁ 3|/our|pomt 'f_ weII‘taI::n far:d | think we
the institution both to the gastroenterologists and to ourselves in theV!!! See Tewerand Tewer series with local resections in e iuture.

surgical group and the resectability rate is likely to reflect this rather than \r:gur dao'm ”a_b%“t pa(ljhancr)]n - you asl;ed ‘I':'_as_ palrauon aCt“a':}’f
a group of patients selected and sent to a surgical specialist. achieved? Well, it depends what you mean by palliation. If you mean relie

However, it is interesting that the overall resectability rate is about 309 0" jaundice and itching, yes, it was achieved in exactly the same way as it
I have been involved in the treatment of this disease for some 28 years g¥ould have been with a biliary enteric bypass to the segment Ill duct. If
so and whether it was in London or Switzerland or now in New York, my you mean, by palliation, that it is clear that they didn’t survive any better
resectability rate has changed little. than patients not operated upon, then there was no palliation. So | think the

Of course, definition of resectability rate is also important and RO real answer to the question is that palliation in terms of relief of jaundice
resections (that is resection with clear margins) are very important and Wé”d_ itching a}nd perhaps of cholangitis was achieved but at the expense of
have seen a considerable improvement in this group probably as a result 8fPig operation.

selecting patients according to our staging system and the willingness to Your question about the caudate lobe — this is an area of debate and it is
carry out hepatic resection. again difficult. You will notice we had 22 caudate resections most of them

DR. Lawrence W. WAY (San Francisco, California): In this interesting Carried outin association with left lobar or extended left hepatic resections.

work, Dr. Blumgart and his colleagues report the findings and results ofndeed itis difficult to remove these lesions on the left side with complete
treatment of a large series of patients with cholangiocarcinoma of the bil€learance without including the caudate lobe. On the other hand if the
duct. Many questions could be asked, but | would like to concentrate on desion is well localized on the right side then a caudate resection is often
couple of areas in an attempt to draw out even more useful information.not necessary. | find it difficult to advocate caudate resection for all lesions
The first concerns the role of local resection without hepatectomy. Noand indeed it has been uncommon for us to carry out such resections for
patient was cured by this procedure, whether or not the margins were cledatients with tumors on the right. Does it influence outcome? Well, | don't
of disease. In my opinion, the shortcomings of local resection have beethink have an answer to that yet but probably so because it does help
generally known for some time. Can you clarify, therefore, the circum-achieve RO resections.
stances where you believe local resection is still justified? The data suggest Chris Broelsch has already raised the question of radiotherapy. | have
that it could rarely be more than palliative. But was palliation actually said that | think this is a valid point and should be considered in the future
achieved in these cases? In retrospect, do you think that some of yowlthough we have been somewhat unwilling to irradiate these often small
patients who had local resections and negative margins were undertreatetiffiary anastomoses. Indeed the question presupposes that recurrence is
If so, what should have been done instead? A large proportion of thelways local and this is not the case.
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Dr. RoBerT M. BEAzLEY (Boston, Massachusetts): | did not have the stents. Positive intraoperative bile cultures increased the infective compli-
benefit of the manuscript, so | did the next best thing and went back looking:ation rate (79% versus 33%) and correlated strongly with the presence of
at some work that Dr. Blumgart and | did some 20 years ago on the first 1§reoperative stents (84% versus 12%). All patients who died had had
cases that he resected. There are a lot of similarities, | must say. invasive radiological procedures beforehand. It is quite clear that the

The deaths that we had in the first series were mostly from infection, youcaptain of the men death* is infection and that this is related to direct
didn’t mention anything in this presentation about the operative deaths a”éholangiograplhy and biliary stenting.
whether they were related to infection or liver failure? ) _ Yes, Dr. Beazley, we were heavily criticized when this subject was

My second point is, there were no long-term survivors in the '”'t'alcgresented to the Southern Surgical Society in 1984. This early work was

group. The longest survivor was 57 months. The initial series was criticize ublished in theAnnals of Surgery1984;199:623-636) and if anyone is

to some extent in that it was a ‘palliative’ exercise. What your comments. ) . - e
. - interested they can read the discussion. A somewhat subjective criticism
today, 20 years later, looking back on that critique?

Dr. LESLIE H. BLUMGART: You raised a very important point. | think this stated at that time ‘when Les Blumgart does this operation, he feels good.

was alluded to also by Dr. Broelsch. We had eight deaths, and six of thesléUt it makes me (the d.lscussgnt) feel bad.” Things have changed some-
hat. Results are now increasingly good and after some years of contin-

eight postoperative deaths were caused by infection. Indeed all of thesd . . ; :
patients had positive bile cultures and five of the six had had preoperativd©us effort in the field I simply feel tired.



